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A B S T R A C T
Purpose: To elucidate the beneﬁt of corpus callosotmy in terms of parental satisfaction and seizure
outcome.
Method: This study included 16 consecutive patients with infantile or early childhood onset epilepsy who
underwent total corpus callosotomy for alleviation of seizures. Questionnaires were sent anonymously to
the parents asking about relative changes in seizures and about parental satisfaction for the post-operative
outcome.
Results: The improvements in frequency, intensity, and duration of seizures were correlated with the
level of satisfaction (Spearman’s rank-order correlation coefﬁcient, r = 0.87, 0.93, and 0.75, respectively).
The highest level of satisfaction was only seen in patients who achieved freedom from all seizures or
drop attacks.
Conclusion: Complete seizure freedom and freedom from drop attacks are important goals of corpus
callosotomy for parental satisfaction. These factors should be considered in assessing post-operative
outcome after corpus callosotomy.
 2013 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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Corpus callosotomy is a palliative treatment indicated for
patients with intractable epilepsy who are not suitable for
resective surgery,1,2 so that the beneﬁts of corpus callosotomy are
difﬁcult to assess. The chance of seizure freedom after corpus
callosotomy is 10% or less in general, so the intention of surgery is
usually limited to alleviating epileptic seizures, especially
seizures with risk of injury. However, recent studies reported
higher rate of seizure freedom in pediatric patients with
generalized epilepsy.3,4
The efﬁcacy against seizures has been measured by various
criteria, such as more than 50% seizure reduction, and more than
75% reduction or freedom from drop attacks.5–7 Subsequent
quality of life is also difﬁcult to assess because patients often
present with severe mental retardation or developmental delay.8,9* Corresponding author at: Department of Neurosurgery, Tohoku University
Graduate School of Medicine, 1-1 Seiryo-machi, Aoba-ku, Sendai 980-8574, Japan.
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http://dx.doi.org/10.1016/j.seizure.2013.01.005Few studies have assessed the outcome of corpus callosotomy
based on the observations of the primary caregiver or parent.8,9
The present study investigated parental satisfaction and
assessment of seizures after corpus callosotomy in patients with
infantile or early childhood onset epilepsy.
2. Methods
2.1. Subjects
This study included 16 consecutive patients with infantile or
early childhood onset epilepsy who underwent one-stage total
corpus callosotomy for the alleviation of seizures between August
2008 and December 2011. Questionnaires were sent by mail on June
2012 to the parents, who were the primary caregivers for all patients.
Answer sheets were returned anonymously. Postoperative follow-
up period at the time of questionnaire ranged from 6 to 45 months
(median 24 months). This study was approved by the Ethics
Committee of Tohoku University Graduate School of Medicine.
Pre-operative evaluations and indication for surgery were
described previously.4 Expected outcome after surgery was
explained to parents by an author MI as follows. Meaningfulvier Ltd. All rights reserved.
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expected in 70% of patients. Free from drop attacks is reported in
80% of patients. However, complete seizure freedom is seen in less
than 10%, and no clear predictive factors are known. This
information was drawn from previously published studies.5–7,10
Age at epilepsy onset ranged from 11 days to 28 months (median 7
months). Age at surgery ranged from 1 year 1 month to 24 years
(median 6 years). Epilepsy syndromes at the onset of disease
included West syndrome in 13, Lennox–Gastaut syndrome in 2,
and periodic spasms in 1. Etiology of epilepsy was identiﬁed in 8
patients, including tuberous sclerosis in 3, polymicrogyria in 1,
head trauma in 1, Smith–Magenis syndrome in 1, Down syndrome
in 1, and unreported chromosomal abnormality in 1. All patients
presented with severe developmental delay or regression at the
time of surgery. Developmental quotient of the 14 patients aged
younger than 20 years ranged 5.1–53.8 (mean 22.7). All patients
suffered from daily seizures. Epileptic spasms, axial tonic seizures,
or atonic seizures were identiﬁed as the main seizure type by VEEG
in all patients. Thirteen of these patients have already been
discussed in our previous report on seizure outcome.4 No surgical
or permanent neurological complications were seen. The number
of antiepileptic drugs was reduced post-operatively at the time of
questionnaire in 5 patients, increased in 1, and the number
remained the same in the other 10 patients.
2.2. Questionnaire
The questionnaire consisted of 10 items. Parents were asked to
evaluate changes in the patient’s state between before surgery and
at the present time after surgery. When the patient had multiple
types of seizures, parents were asked to estimate changes in total
seizures as a whole impression.
1. How was the frequency of seizures changed?
2. How was the intensity of seizures changed?
3. How was the duration of seizures changed?
4. Did the patient have drop attacks before surgery, i.e. any seizures
with sudden falls leading to body or head injury? (yes/no)
5. How was the drop attack changed after surgery?
6. Did the patient experience any changes in behavioral aspects
other than seizures? (yes/no)Fig. 1. Parental assessments of postoperative seizures. Cases are ordered according to th
Complete seizure freedom was achieved in 4 patients. Two patients achieved marked
satisfaction was obtained in those patients. Cases with parental comments about beha7. Please describe the behavioral changes, if any. (open ﬁeld)
8. How much are you satisﬁed with the result of surgery?
9. Please describe the reason for your satisfaction. (open ﬁeld)
10. What attributed your satisfaction?
Items 1, 2, 3 and 5 were scored on a Likert scale as follows:
increased (2), slightly increased (1), no change (0), slightly
decreased (1), decreased (2), considerably decreased (3), and no
seizures (4). Item 8 was scored on a Likert scale as follows: very
unsatisﬁed (3), unsatisﬁed (2), slightly unsatisﬁed (1), not
satisﬁed or unsatisﬁed (0), slightly satisﬁed (1), satisﬁed (2), and
very satisﬁed (3). In item 10, parents were asked to choose one
from following options: seizures, both but more seizures, both,
both but more other aspects, and other aspects.
2.3. Analysis
Correlations between ordered categorical variables were
assessed with Spearman’s rank-order coefﬁcient (r). Statistical
analysis was performed using JMP Pro 9.0.2 software (SAS Institute
Inc., NC).
3. Results
Questionnaires were returned from all 16 parents. Changes in
seizure contents and parental satisfaction are summarized in Fig. 1.
The improvements in the frequency, intensity, and duration of
seizures were all correlated with the level of satisfaction (r = 0.87;
p < 0.0001, r = 0.93; p < 0.0001, and r = 0.75; p = 0.0008, respec-
tively). Freedom from all seizures was reported in 4 patients. Drop
attacks were reported as present preoperatively in 12 patients and
absent postoperatively in 6 patients. The highest level of
satisfaction was only reported for patients who achieved freedom
from all seizures or from drop attacks. Changes in behavioral
aspects were reported in 11 patients. Speciﬁc behavioral changes
were described by 10 parents including 8 with positive, 1 with
neutral, and 1 with negative comments. Four patients had
improved expression, 3 had improved attention, and 1 had
improved expression and decreased hyperactivity. One patient
had impaired attention. Satisfaction was attributed to the seizuree level of satisfaction. Cases 7, 9, 10, and 15 suffered no drop attacks preoperatively.
 reduction of other seizures plus freedom from drop attacks. The highest level of
vioral improvements are denoted with an asterisk.
Fig. 2. Parental satisfaction and proposed seizure outcome grade. The outcome was
highly correlated with parental satisfaction (Spearman’s rank-order coefﬁcient,
r = 0.90).
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and to both by 2. No answer was given by 1 parent.
A modiﬁed Engel’s classiﬁcation system was proposed (Fig. 2),
in which control of drop attacks was incorporated to the grade 2.
Parental ratings of seizure frequency as ‘‘considerably decreased’’
and ‘‘decreased’’ were deﬁned as worthwhile seizure reduction and
‘‘slightly decreased’’ or worse as no worthwhile reduction. This
grading scale was highly correlated with parental satisfaction
(r = 0.90; p < 0.0001).
4. Discussion
This study showed that parental satisfaction was achieved in
the majority of patients after corpus callosotomy, and that the
degree of seizure reduction was correlated with the level of
satisfaction. Freedom from all seizures or from drop attacks was
related to the highest level of satisfaction, and was clearly different
from only seizure reduction. These factors should be considered
when evaluating seizure outcome after corpus callosotomy.
Complete seizure freedom is an important goal of corpus
callosotomy in patients with infantile or early-childhood onset
epilepsy. Our recent study and one previous study reported that the
chance of seizure freedom was as high as 30% after one-stage total
corpus callosotomy performed in lower-functioning children with
intractable generalized epilepsy.3,4We reported normal MR imaging
and unidentiﬁed etiology as possible factors for the best outcome.
Larger studies including relatively older patients and patients treated
with partial callosotomy have reported rates lower than 10%.5,10
Parental satisfaction receives increasing attention as an
important aspect of patient-centered care.11 However, self-
reported measurement in young children with severe mental
retardation is very difﬁcult. The primary caregiver’s assessment
would provide a surrogate measure in such situations.
Functional or behavioral improvement is also important in
parental satisfaction in addition to seizure outcome. Two studies ofparental assessment after corpus callosotomy reported functional
improvements in patients, such as improvements in hyperactivity,
attention span, and social skills.8,9 One study concluded that
improvement in life satisfaction in families were attributed to the
improved seizure control,9 but another study more to improve-
ment in functional and behavioral aspects.8 Both studies achieved
more than 80% seizure reduction at similar chance (13 out of 25 in
the former, 9 of 17 in the latter), although the former included
higher number of patients with 100% seizure reduction (6 patients)
similarly to our present study. We primarily underwent complete
corpus callosotomy in this study to obtain greater efﬁcacy in
seizure control. Our study found that changes in behaviors were
major attributes for satisfaction in some parents. However,
satisfaction gained by seizure reduction, especially by freedom
from seizures, possibly outweighs such functional improvements.9
Behavioral improvement is also likely to co-occur with seizure
control, so that assessment of seizure frequency would be the
primary measure for the outcome.
This study has certain limitations. More cases must be studied
to validate our results. Parental assessment may be subjective and
erroneous in seizure frequency and contents. In our series, we
believe that the parents were relatively well informed about the
nature of their child’s seizures after preoperative discussions with
physicians on the results of comprehensive evaluations and VEEG.
Objective measures for children’s neurological disability, seizure
severity and development, such as Impact of Childhood Neurolog-
ical Disability Scale12 and The Hague Seizure Severity Scale13,
should be correlated with parental assessments in future studies.
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